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0. FOREWORD 

0*1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 31 January 1985, after the draft finalized by 
the Precious Metals Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0.2 White gold alloys used in dentistry are alloys of gold with high 
proportion of platinum and palladium which impart to the alloy a light 
colour and hence makes it more aesthetic for restoration in the mouth. 
Suitable physical properties of the alloy may be obtained for different 
types of restorations by adjustment in the proportion of the component 
metals. 

0.2.1 In this standard, composition ranges and physical properties of 
two types of white gold alloys are specified. 

0,3 The standard was first published in 1970, In this revision MKS 
units have been changed to SI units. 

0*4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accord- 
ance with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in 
this standard. 



1. SCOPE 

1.1 This standard covers the requirements of white gold alloys intended 
for use in casting of dental inlays and bridges subject to high stresses, 
and of partial denture skeletons and complete denture bases for non- 
porcelane bonding. 

*Rules for rounding off numerical values ( revised). 
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2. TYPES 

2.1 White gold alloys shall be of the following types: 

a) Hard — For crowns and inlays subjected to high stresses^ and 

b) Extra Hard — For partial denture skeletons and complete denture 
bases. 

3. SUPPLY OF MATERIAL 

3.1 General requirements relating to the supply of material shall conform 
to IS : 1387-1967*. 

4. FORM AND MASS 

4.1 Form — The alloy shall be in pellet form. 

4.2 Mass — The mass of the pellet shall be between 5 to 10 g. No 
negative tolerance shall be allowed on the mass. 

5. CASTING PROPERTIES 

5.1 Each pellet shall be of uniform composition and colour throughout. 

5.2 The molten gold shall fill the mould completely when cast into 
dental casting investment, and shall be visually free from porosity and 
deleterious inclusions. 

6. REQUIREMENTS 

6.1 Chemical Composition — The chemical composition of the white 
gold alloys shall be as given below: 





Hard I ype, 


Extra Hard Type, 




percent 


percent 


Gold 


65-70 


28-30 


Silver 


7-12 


25-30 


Copper 


6-10 


20-25 


Palladium 


10-12 


15-20 


Platinum 


0-4 


3-7 


Zinc 


1-2 


0-5-1-5 



♦General requirements for the supply of metallurgical materials ( first revision ), 
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6.2 Physical Properties — The physical properties of the white gold 
alloys shall be as given below: 





Hard Type 

m ii A,,„ „ 1, -- 


Extra Hard Type 




Softened Age 

Hardness 


Softened Age 

Hardneis 


a) Brinell hard- 
ness ( HB ) 


105-115 120-170 


160-180 220-280 


b) Tensile strength, 
MPa, Min 


345 410 


560 785 


c) Elongation on 
50 mm gauge 
length, percent, 
Min 


9 2 


9 2 


d) Fusion temper- 
ature 


— 1 030°C 


— 930°C 



7. SAMPLE INSPECTION AND COMPLIANCE 

7.1 Lot — Pellets of dental gold alloys weighing not more than 500 g 
shall constitute a lot. Each lot shall be tested separately for various 
requirements. 

7.2 The visual inspection shall be carried out on atleast five containers 
in a lot. 

7.3 Chemical Composition — One composite sample shall be 
prepared from the material taken from five containers and be subjected 
to chemical analysis. 

7.4 Physical Composition — The manufacturer shall submit three 
tensile specimens for hard type and three specimens for extra hard type 
alloys in as-cast conditions with buttons, sprue and bent attached. The 
diameter of this specimen shall not be less than 2'0 mm and more than 
2'5 mm. The specimen shall be not less than 9*0 cm long. An alloy 
complies with the tensile and hardness requirements when all the 
recorded values for hardness, strength and elongation of three or more 
of the series of six castings of each heat treatment tested according 
to 8.2.1.2 to 8.2.1.4 meet the requirements given in 6.2. The alloy complies 
with the fusion temperature requirements when average of the values of 
tests ( see 8.2.1.5 ) on three specimens meet the requirements given 
in 6.2. 
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8. TESTING 

8.1 Chemical Composition — The chemical composition shall be 
determined either by the method specified in IS : 6890 ( Part 1 )-1973* 
and IS : 6890 (Part 2 )-1975f or any other established instrumental/ 
chemical method. In case of dispute the procedure in the latest edition 
of IS : 6890 ( Part 1 ) and IS : 6890 ( Part 2 ) for chemical analysis shall 
be the refree methods. 

"SV2 Physical Test 

8.2.1 Preparation of Specimen — Physical properties other than fusion 
temperature shall be determined on cast specimens prepared by casting 
into dental casting investment using any dental casting method. The 
use of wax pattern is not required. These specimen shall be heat-treated 
as under 8.2.1.1. 

8.2.1.1 Heat treatment of the specimen: 

a) Softened specimen — Place a cast specimen in a furnace at 
700 ± 10°C for 10 minutes and quench in water at room 
temperature. 

b) Age hardened specimen — Place the quenched specimen [ see (a) ] in 
an oven heated to 45 ± 5°C. After it has been in the oven for 
2 minutes, reduce the temperature uniformly at 7 ± 1°C a 
minute to 250 ± 5°C in 30 minutes and quench immediately in 
water at room temperature. 

8.2.1.2 Brinell number — Specimens, not less than 2 mm long, shall 
be sawed from the case tensile specimens heat-treated in accordance 
with 8.2.1.1, mounted and polished using progressively finer abrasive 
paper ending with a No. 3/0 emery paper. The Brinell number shall be 
determined by applying a 150 N load on the specimen through a 
hardened steel ball 1'59 mm in diameter for 30 seconds. The diameter 
of the indentation shall be determined by measuring two diameters 
perpendicular to each other and the average shall be used in the calcula- 
tion of the hardness number. The Brinell number shall be calculated 
by the following formula: 

2F 



Brinell number = 0*102 X _ 

D ( D - V Z)2 - d% ) 

where 

F = test load in newtons, 

D = diameter of ball in millimetres, and 
d = diameter of indentation in millimetres. 
Note— IN = (M02 kgf. 



♦Chemical analysis of dental gold alloys: Part 1 Gold, silver, copper, palladium 
and platinum. 

fChemical analysis of dental gold alloys: Part 2 Determination of nickel and zinc. 
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8.2.1.3 Tensile strength — The tensile strength shall be determined on 
the cast specimens submitted by the manufacturer. The loading rate 
shall be 980 ± 195 N per minute. The specimen shall be loaded 
continuously from the initial load to the breaking point. The strength 
shall be computed on the basis of the original cross-sectional area. 

8,2*1.4 Elongation — Elongation shall be determined on the specimen 
used in the test for tensile strength. Specimens that break outside the 
gauge marks may be retested. Elongation shall be measured on a 
50 mm gauge length. The determined value shall be recorded to the 
nearest 0*5 percent. 

8.2.1.5 Fusion temperature — This shall be determined in accordance 
with the method given in Appendix A. 

9. PACKING 

9.1 The pellets shall be packed in accordance with commercial practice. 

9.2 Information to be Supplied by the Manufacturer — Adequate 
instructions for the melting and casting of the alloy shall accompany each 
package. This information shall include the recommended temperature 
range to which the alloy should be heated prior to casting. 

9.2.1 The manufacturer shall supply., on request, instructions for the 
heat treatment of the alloy. 

10. MARKING 

10.1 Each container shall be legibly marked with the type of alloy, net 
mass of the contents, and name, initials or trade-mark of the manu- 
facturer. 

10.1.1 The container may also be marked with the ISI Certification 
Mark, 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder* The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined system of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 
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APPENDIX A 

( Clause 8.2.1.5) 
FUSION TEMPERATURE 

A-l. METHOD FOR DETERMINATION OF FUSION 
TEMPERATURE 

A-l.l Apparatus — An electric furnace having a tube muffle approxi- 
mately 25 mm in inside diameter and mounted in a vertical position, a 
pyrometer accurate to ±5°G; an ingot of the white gold alloy (under 
test ) 12 mm by 6*5 mm by 0*50 ± 0*12 mm with holes having a diameter 
of 1"5 mm centred 2"5 mm from either edge at the centre of the 6*5 mm 
dimension; one piece of platinum or chromium-nickel wire ( chromel ) 
and a 300-gram mass. 

A=2. PROCEDURE 

A-2.1 The tip of an alumel-chromel or platinum versus platinum-rhodium 
thermocouple 0'80 mm or 0*65 mm wire shall be bent into an C S' shape. 
The loop of the ( S* curve nearest the long leads of the thermocouple shall 
be hooked into one of the 1*5 mm holes of the ingot. The loop of the 
'S' curve nearest the hot junction shall be bent so that the hot junction 
lies near the centre of the ingots. A chromium-nickel or platinum wire 
0'80 mm shall be passed through the hole at the opposite end of the 
ingot and tied. The long leads of the thermocouple shall be secured at 
the top of the furnace so that the ingot hangs in the centre of the muffle. 
A 300-gram weight shall be attached to the chromium-nickel or platinum 
wire so that the weight hangs freely below the furnace. The top of the 
muffle shall be covered with a suitable refractory to prevent air currents. 
The bottom of the muffle shall be covered with a sheet of asbestos 
containing a hole 6 5 mm in diameter. The hole in the sheet shall be 
centred with the centre of the muffle opening to permit unobstructed 
passage of the loaded wire. The temperature of the furnace shall be 
raised to within 110°C of the estimated lower limit of the melting range. 
The temperature shall then be increased 10 ± 3°C a minute. The 
temperature at which the ingot breaks under the 300-gram load shall be 
recorded as the fusion temperature. 
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